The strong ground motions recorded by Italian Strong Motion Network (RAN) in ML 6.0 2016 Amatrice earthquake and 42 aftershocks (4.0≤M≤6.5) at 65 stations are used to analyze the source spectra, seismic path attenuation, and site effects using the generalized inversion techniques (GIT). Ground motion with PGA greater than 2 gal are chosen, and each station recorded at least 20 earthquakes, and there are at least 18 station recording ground motions in each earthquake. Using the GIT, the source spectra and site amplification effect are separated from the Fourier spectra of observed 1840 sets of ground motion records. The larger earthquakes have similar source spectra with peaks at 1.0 Hz and 3.0 Hz. The smaller earthquakes also have similar source spectra with higher frequency or corner frequency at 10.0 Hz. The site effects at most sites are larger than 1 meaning the sites are soil condition. The peaks at station GUMA is around 1 Hz, and station NRC, NCR and AMT have relatively stiffer soil condition with peaks at around 4-10 Hz.
INTRODUCTION
A magnitude ML=6.0 earthquake occurred on 24th August 2016 at 01:36:32 GMT in the central part of Italy near Amatrice. The mainshock is a NNW-SSE normal striking. The strike parameter is 155.0, dip as 49.0 and rake as -87.0, with the other 331.0, 41.0, -93.0 in respectively. There are 260 stations triggered and have recorded strong ground motion. The closest station is Amatrice (AMT) with soil condition as EC8 B, and epicentral distance is 8.5km. The peak ground acceleration (PGA) at AMT is 850 gal, the peak ground velocity (PGV) is 44 cm/s and peak ground displacement (PGD) is 8.5 cm. After 2 months, on 2016-10-26 two events of Mw=5.4 at 17:10:36 UTC and Mw=5.9 at 19:18:06 UTC occurred in this region. And 4 days later, a big event of Mw=6.5 occurred on 2016-10-30 at 06:40:18 UTC. For the Mw=6.5 large aftershock, the strike parameter is 151.0, dip as 47.0 and rake as -89.0, with the other 330.0, 43.0, -91.0 in respectively, which are very close to the Ml=6.0 mainshock. There are 248 stations triggered and have recorded strong ground motion. The closest station is Via Dietro la Torre (CLO) with soil condition as EC8 A*, and epicentral distance is 7.8 km. The peak ground motions are PGA=782 gal, PGV=66.0 cm/s and PGD=14.9 cm. The large PGA is recorded at Savelli PG (T1213) with soil condition as EC8 A*, and epicentral distance is 12.0 km, and corresponding peak ground motions are PGA=869 gal, PGV=60.7 cm/s and PGD=12.4 cm. Upto 2017 January 18, there are 43 big earthquake happened in central Italy area (Amatrice, Umbria, Marche, and Lazio) with magnitude 4.0≤M≤ 6.5, all of which are normal faulting [1] [2] . In this paper, a generalized inversion technique is implemented to analyze source spectra, seismic path attenuation, and site effects of the Cental Italy earthquake series.
Strong Ground Motions
In this paper, 2683 sets of strong ground motion with PGA larger than 2 gal recorded at 178 stations from the ML 6.0, 2016 Amatrice Earthquake and 42 aftershocks. The earthquake information is shown in Table 1 . These ground motion are from the Italian seismic network (RSN), organized by the Istituto Nazionale di Geofisica e Vulcanologia (INGV) and the Italian Accelerometric Network (RAN), organized by the Department of Civil Protection (DPC). At least one of the magnitudes of ML or Mw is larger than 4.0. At least one of the three components' PGA is larger than 2.0 gal. At stations the number of records sets is smaller than 19 are neglected. Finally 1840 set of strong ground motion at 65 stations are chosen for in generalized inversion technique to obtain the source spectra, seismic path attenuation, and site effects of the earthquake series.
Method
The generalized inversion technique can separate the source term, path attenuation term, and site effect term of the observed S-wave part of ground motion. In the frequency domain, the observed spectrum is given by Equation (1) [3] : 
Equation (2) can be solved with ordinary singular value decomposition method to separate the source, path and site terms. 
Results
The separated source spectra and site amplication effects are shown in Figure 1 and 2 in respectively. From Figure 1 , it can be seen that the mainshock and the largest aftershock have similar trend in source spectra, and the peak frequencies are around 1.0 Hz. For smaller aftershocks, the peaks frequencies are much higher than that for the mainshock, around 10 Hz, and the amplitude is much smaller. Smaller aftershocks have spectra amplitude platform in 1-10 Hz band. From Figure 2 , it can be seen that The site amplification at most sites are larger than 1 meaning the sites are soil condition. The peaks at station GUMA is around 1 Hz, and station NRC, NCR and AMT have relatively stiffer soil condition with peaks at around 4-10 Hz. 
CONCLUSIONS
In this paper the generalized inversion techniques are used to analyze the source spectra and site effects based on the observed 1840 sets of ground motion at 65 stations in the ML 6.0 2016 Amatrice earthquake and 42 aftershocks. It can be seen that the larger earthquakes have similar source spectra with peaks at 1.0 Hz and 3.0 Hz. The smaller earthquakes also have similar source spectra with higher frequency or corner frequency at 10.0 Hz. The site amplification at most sites are larger than 1 meaning the sites are soil condition. The peaks at station GUMA is around 1 Hz, and station NRC, NCR and AMT have relatively stiffer soil condition with peaks at around 4-10 Hz. 
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